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Confirmation No: 3061 
Art Unit: 2812 

Examiner: Andre C. Stevenson 


For : PATTERN FOR IMPROVED VISUAL INSPECTION OF 

SEMICONDUCTOR DEVICES 


May 5, 2004 


Commissioner for Patents 
Post Office Box 1450 
Alexandria, VA 22313-1450 


REPLY TO NOTICE OF NON-COMPLIANT AMENDMENT 

Sir: 

This responds to the Office communication mailed April 26, 2004. 
Amendments to the Claims begin on page 2 of this paper. 
Remarks and arguments begin on page 1 0 of this paper. 
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Amendments to the Claims: 

1. (currently amended) A labeled semiconductor material comprising: 
a surface of a s e miconductor mat e rial silicon carbide : and 
a first metal layer on portions but not all of said surface; 

said metal layer forming a pattern with rotational symmetry of Q, where n is at least 

2. 

Claims 2-3 (canceled) 

4. (currently amended) A labeled s e miconductor according to Claim 2 A 
labeled semiconductor material comprising: 

a surface of silicon carbide; and 

a first metal layer on portions but not all of said surface; 

said metal layer forming a pattern with rotational symmetry of C n , where n is at least 

2; 

a second metal layer on portions but not all of said surface of said semiconductor 
material; 

said second metal layer forming a pattern different from said first metal layer pattern; 

QXIQ 

said second pattern having rotational symmetry of C n where n is at least 2; and 
wherein each of said first and second patterns forms an X pattern. 

5. (currently amended) A lab e led semiconductor according to Claim 4 A 
labeled semiconductor material comprising: 

a surface of silicon carbide; and 

a first metal layer on portions but not all of said surface; 

said metal layer forming a pattern with rotational symmetry of Cn, where n is at least 

2; 


) 
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a second metal layer on portions but not all of said surface of said semiconductor 
material; 

said second metal layer forming a pattern different from said first metal layer pattern; 

Uliu 

said second pattern having rotational symmetry of Cn where n is at least 2; 
wherein each of said first and second patterns forms an X pattern; and 
wherein each X pattern further comprises a tab portion perpendicular to at least one of 
the arms of said X pattern. 

Claims 6-9 (canceled) 

10. (currently amended) A labeled semiconductor material according to claim 9 \ 
wherein said metal layer is selected from the group consisting of nickel, titanium, gold, 
platinum, vanadium, aluminum, alloys thereof and layered combinations thereof 

11. (currently amended) A semiconductor structure comprising: 
a substrate having at least one planar face; 

a first metal layer on said planar face, and covering some, but not all of said 
planar face in a first predetermined geometric pattern; 

a second metal layer on said planar face, and covering some, but not all of said 
planar face in a second geometric pattern that is different from said first geometric 
patte rn; and .... 
an epitaxial layer on the opposite side of said substrate from said planar face and said metal 
layers . 


Claims 12-13 (canceled) 
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14. (currently amended) A s emiconductor structure according to Claim 13 A 
semiconductor structure comprising: 

a substrate having at least one planar face; 

a first metal layer on said planar face, and covering some, but not all of said 
planar face in a first predetermined geometric pattern; 

a second metal layer on said planar face, and covering some, but not all of said 
planar face in a second geometric pattern that is different from said first geometric 
pattern; and 

an epitaxial layer on the opposite side of said substrate from said planar face and said 
metal layers; 

wherein said substrate and said epitaxial layer comprise a semiconductor device. 

15. (original) A semiconductor structure according to Claim 14 wherein said device is 
selected from the group consisting of junction diodes, bipolar transistors, thyristors, 
MESFETS, JFETS, MOSFETs and photodetectors. 

16. (currently amended) A s e miconductor structure according to Claim 1 4 A 
semiconductor structure comprising: 

a substrate having at least one planar face; 

a first metal layer on said planar face, and covering some, but not all of said 
planar face in a first predetermined geometric pattern; 

a second metal layer on said planar face, and covering some, but not all of said 
planar face in a second geometric pattern that is different from said first geometric 
pattern; and 

an epitaxial layer on the opposite side of said substrate from said planar face and said 
metal layers; 

wherein said substrate and said epitaxial layer comprise a semiconductor device; and 
wherein said metal layers form an ohmic contact to said device. 
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17. (original) A semiconductor structure according to Claim 16 wherein said substrate 
and said epitaxial layer are silicon carbide and said metal layers are selected from the group 
consisting of nickel, titanium, gold, alloys thereof, and layered combinations thereof. 

18. (canceled) 

19. (original) A semiconductor device according to Claim 14 wherein said device 
comprises a light emitting diode or laser diode that includes a p-n junction, and with said 
ohmic contact comprising a layer of nickel on said substrate and a layer selected from the 
group consisting of titanium-gold alloys and titanium-platinum-gold alloys on said nickel 
layer. 

20. (currently amended) A semiconductor wafer comprising: 

a silicon carbide substrate and at least one silicon carbide epitaxial layer; 
respective primary and secondary orthogonal flats; 
respective front and back planar faces; 
a plurality of devices on said wafer; 

each said device having a first metal layer on said planar face, and covering 
some, but not all of said planar face in a first predetermined geometric pattern; 
and 

each said device having a. second metal layer on said planar face, and covering some, 
but not all of said planar face in a second geometric pattern that is different from said first 
geometric pattern. 


Claims 21-26 (canceled) 
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27. (currently amended) A semiconductor wafer according to Claim 20 wherein: 
said waf e r compris e s a silicon carbid e substrate and at least on e silicon carbide 

e pitaxial lay e r; 

said devices comprise light emitting diodes or laser diodes that include a p-n junction; 

and 

said metal layers comprise a layer of nickel on said substrate and a layer of a titanium- 
gold alloy on said nickel layer that form respective ohmic contacts to said devices. 

28. (Withdrawn) A quality control method for manufacturing a semiconductor device 
comprising: 

placing a first metal layer on a semiconductor face of a device in a first predetermined 
pattern; and 

placing a second metal layer on the same face of the device as the first layer and in a 
second predetermined geometric pattern that is different from the first pattern. 

29. (Withdrawn) A semiconductor manufacturing method according to Claim 28 and 
further comprising: 

inspecting the device to identify the presence or absence of one or both of the patterns 
on the face. 

30. (Withdrawn) A quality control manufacturing method according to Claim 29 and 
further .comprising discarding the device when one or both of the predetermined patterns are 
absent. 

3 1 . (Withdrawn) A quality control manufacturing method according to Claim 29 
wherein the step of inspecting the face of the device comprises illuminating the metallized 
face and scanning the metallized face with a machine inspection system. 
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32. (Withdrawn) A quality control method according to Claim 29 wherein the step of 
inspecting the device comprises inspecting a transparent device by illuminating the face 
opposite from the metal layers and scanning the opposite face with a machine inspection 
system. 

33. (Withdrawn) A quality control method according to Claim 29 wherein: 
the step of placing the metal layers comprises placing a pattern with rotational 

symmetry of Cn, where n is at least 2; and 

the step of inspecting each device comprises inspecting either face of the device to 
identify the presence or absence of the C n pattern. 

34. (Withdrawn) A quality control method for manufacturing wafers with a plurality 
of semiconductor devices thereon, the method comprising: 

placing a first metal layer in a first predetermined geometric pattern on a 
semiconductor face of each device; and 

placing a second metal layer on the same face of each device as said first layer and in 
a second predetermined geometric pattern that is different from said first geometric pattern; 

inspecting the face of each device to identify the presence or absence of one or both of 
the patterns on each device; and 

discarding the devices for which one or both of the patterns are absent. 

35. (Withdrawn) A quality control method according to Claim 8 wherein the step of 
inspecting the face of each device comprises evaluating each device with a machine 
inspection system. 

36. (Withdrawn) A quality control method according to Claim 34 wherein: 
the step of placing the metal layers comprises placing a pattern with rotational 

symmetry of Cn, where n is at least 2; and 
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the step of inspecting each device comprises inspecting either face of the device to 
identify the presence or absence of the C n pattern. 

37. (Withdrawn) A quality control method according to Claim 34 comprising forming 
the semiconductor devices on the wafer prior to the step of placing the first metal layer on the 
devices. 

38. (Withdrawn) A quality control method according to Claim 37 wherein the step of 
forming the semiconductor devices comprises forming at least one epitaxial layer on a 
substrate wafer. 

39. (Withdrawn) A quality control method according to Claim 38 comprising forming 
an epitaxial layer of silicon carbide on a silicon carbide substrate. 

40. (Withdrawn) A quality control method according to Claim 39 comprising placing 
the metal layers on the face of the substrate opposite the epitaxial layer. 

41 . (Withdrawn) A quality control method according to Claim 34 comprising: 
placing the metal layers on a wafer that includes at least one flat; and 
aligning the metal layers with the flat in a predetermined relationship. 

42. (Withdrawn) A quality control method according to Claim 41 wherein the step of 
inspecting the devices comprises aligning the flat of the wafer with a machine inspection 
system and thereafter evaluating each device with the machine inspection system. 

43. (Withdrawn) A quality control method according to Claim 35 wherein the step of 
inspecting the devices comprises inspecting a transparent device by illuminating the face of 
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the wafer opposite from the metal layers and scanning the illuminated face with a machine 
inspection system. 
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Remarks 

Applicants again wish to express their appreciation for the Examiner's careful study of 
the pending application and claims. Further, Applicants wish to confirm that the Amendment 
document filed on April 15, 2004, is a bona fide attempt to advance the prosecution in this 
case. 

In the aforementioned Amendment document, a complete listing of all the claims was 
not present, specifically; the text for withdrawn Claims 28-43 was omitted. These corrections 
are made as of May 5, 2004. 

Based on the foregoing corrections and claim Amendments previously filed on April 
15, 2004, Applicants respectfully submit that Claims 1, 4, 5, 10, 1 1, 14-17, 19, 20, and 27 are 
in condition for immediate allowance and the same is respectfully requested. 


Respectfully submitted, 

lames M. Corbitt 
Reg. No. 52,768 

021176 

SUMMA & ALLAN, P. A. 

11610 North Community House Road 

Suite 200, Ballantyne Corporate Park 

Charlotte, NC 28277 

Phone: 704-945-6700 

Fax: 704-945-6735 
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